I
F a series of plants is grown under conditions of varying mineral cation content in the nutrient medium, the relative amounts of the several cations absorbed may vary markedly without materially altering the total cation-equivalent values for the plants. In proportion as the amount of any one cation 3 increases, the amounts of the others decrease.
Liebig (2) 4 expressed this idea over ~oo years ago. A number of other workers have since reported that the total cation values of the plants with which they experimented maintained a high degree of constancy under controlled conditions of growth (i, 3, 4, 5, 8) . The purpose of the study reported in this paper was to gain additional information on the cation values of alfalfa in relation to this important phenomenon.
OUTLINE OF EXPERIMENT
Ranger alfalfa was seeded in washed and sterilized sand on January 18, 1947, and the plants were grown for about 6 weeks on a complete nutrient solution that contained 39 ppm I4. On March 5, three plants were transplanted in each of Io glazed 3-gallon pots of sand. Five treatments, supplying 5, I9-5, 39, 97.5, and 195 ppm K, respectively, were started, in. duplicate, on April I, in accordance with the methods employed by Robbins (7)-The alfalfa was grown through two cuttings. Some changes were made in the cultures for the second cutting for purposes other than those of this experiment. The composition of the nutrient solutiofls and the changes later made in them are shown in Table I .
The osmotic pressure of all the solutions used, up to the first cutting, was approximately 0.75 atmosphere and, for the second cutting, 0.6 atmosphere. An effort was made to maintain constant pH values in the culture solutions to equalize the effect of H ions on the cation content of the plants.
Fifty grams of fresh plant material from the first cutting were frozen for expressing the sap. The sap was obtained by the use of a Carver press at 5,000 pounds pressure per square inch for 2~/4 minutes. The leaves on the plant material remaining after the removal of the 5o-gram portion were separated from the stems. The leaves and stems were then dried at 7o°C and ground to 6o-mesh fineness in a Wiley mill. The press cakes were similarly dried and ground.
Determinations were made of the cation content of the stems, the leaves, the expressed sap, and the press cakes. I4 was determined by the use of a flame photometer, Ca by the micro oxalate-precipitation method followed by titration with standard KMn04, and Mg by the Thiazol-yellow colorimetric method developed in this laboratory. 5 The I(, Ca, and Mg values for the expressed sap were calculated back to the dry weight of the original sample. When leaves and stems were analyzed separately, the results were calculated to the whole-plant basis. 
